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CLAIMS 



[Claim(s)] " 

[Claim 1] The prevention and the improvement agent of gum disease which make an 
active pnnciple the compound which has a sphingosine frame 

[Clann 2] The prevention and the improvement agem of gum disease according to claim 
1 whose compound which has a sphingosine frame is ceramide, sphingomyelin 
sphmgogiycohpid, or ganglioside. ' h 6 y 

[Claim 3] The eating-aiid-drinking article or feed which blended the compound which has 
a sphingosine frame and granted prevention and the improvement effect of gum disease. 



[Translation done.] 
DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 



iaLnt nf l"^^"^'^'^] This invention relates to the prevention and the improvement 
agent of gum disease which make an active principle the compound which has a 

t^T^TTu^^TA u'^""^^'' *° *^ eating-and-drinking article or 

feed which blended the compound which has a sphingosine frame and granted prevention 
and the improvement effect of gum disease u picvenuon 

[0002] 



[Description of the Prior Art] In recent years, gum disease serves as a big social problem 
^eTaltr' T/^" "^^"S '"^^ whic? weakens a 

of % ^ ^^""''^ """''^ " ^""^ Many people show the 

signs of gum disease and can say rather that it is illness more fearful than a cavity 

nllnT^i.^'^'If?''" f a viewpoint that gargling which used removing a dental 
plaque the coUutory (mouthwash) of antimicrobial agent content, etc. as a prophylaxis of 
current and gum disease prevents propagation of the microorganism used as a cause 

r approaches are considered that effectiveness is small to the 

a'Tstr t '"''^ "^"'^^^ '^ '^ bone is seen and the 

bone .Tn.f n f''"'"' '^"'^ ^" *° reproduced once an alveolar 

nain n .1 ?■ ^^l^^/^'' ^^^^ 1°^* ^y gum disease, since it is accompanied by the 
InZZt 'T^i^ '° ^^^"'^^^ be caused to a life, prevention 

and the therapy means of effective gum disease are searched for. Thus, die prevention 
and the improvement agent of gum disease which have the effectiveness which controls 
reduction m an alveolar bone are not known for the present condition. 

[Problem(s) to be Solved by the Invention] Gum disease is a big social problem and the 
method of preventing and improving these symptoms is searched for so that km^ 
describe above, this invention persons found out that the effectiveness of preventing and 
improving gum disease was in the compound which has sphingosine frames, such as 
ceramide contained m cow's milk or a bovine brain, sphingomyelin, sphingoglycol^id 



and ganghoside the place which has advanced research wholeheartedly so that they may 
get the matter wh,ch has prevention and the m.provement effect of gum disease. Z^'i 
came to complete a header and this invention for the effectiveness increasing by addmg 
calcmm preparations, vitamin D, and a vitamin K. Therefore, this invention makes it a 
teclinical problem to offer the prevention and the improvement agent of the above- 
mentioned gum disease which added the matter more than a kind chosen from offering 
t l e prevention and the improvement agent of gum disease which make an active principle 

V taZ'p:' M ' T fr-- calcium preparations, vitai^n D, and a 

vitamin K. Moreover, this invention makes it a technical problem to offer the abov^- 
mentioned eating-and-drinMng article or the feed which added the matter more than a 
kind chosen from offering the eating-and-drinking article or feed which blended the 
effTnf A ' f ""g^sine frame and granted prevention and the improvement 
[0004] ' ^'^^^^ preparations, vitamin D, and a vitamin K. 

fl^rr fnH^""''"^ the Problem] In this invention, the compound which has sphingosine 
meve, Hon if """T ^' ^Phmgomyelin, splungoglycolipid, and ganglioside, is uLd as 
pievention of gum disease, and an active principle of an improvement agent. Moreover 
in this mvention, the compound which has sphingosine frames, such as feraiTude 
sphingomyelin, sphmgoglycolipid, and ganghoside, is blended with an eating-and- 
tZtZ^^'l ' ^""^ prevention and the improvement effect of gum disease are 

grafted. Sphingosine is one sort of the long chain base which constitutes sphingolipid 
and ,s widely distributed m a living body. Sphingosine is in the Hving body, it famed out 

u":;:srpr '^"^ ^^-^^^""'^ — — p-^^^-^ 

[0005] Sphingolipid is a component which constitutes a cell membrane and the most 
exists as sphmgoglycolipid or sphingophospholipid. Many sphingolipid to a brain a 
nervous system, or an erythrocyte is contained. Moreover, although contained also in 
various food it is contained mostly especially in cow's milk. Very many reports have 
been made about the physiological function of sphingolipid until now. For example it is 
checking sphingosine protein-kinase C, having the operation which promotes 
diffei^ntiation of monocyte or a macrophage system cell, having the operation which 
adjusts the function of an epidermal growth factor (EGF) receptor, etc Moreover 
ganghoside is applied also to the therapy of a brain ischemia failure or the brain disorder 
by Pai-kinson's disease also in sphingolipid. ui^^ruei 

£^,?2h1-''°^^ ''^^'^''f '^^"S animals-and-plants origin should just 

be used for compounds, such as ceramide of a compound which has a sphingosine frame 
sphmgomyelin, sphmgoglycolipid, and ganglioside. And since these compounds are 
contamed in cow's milk, a bovine brain, etc., they can use cow's milk and bovine brains 
Zf"" S "^^^ ' -combined milk, as a raw materia 

and can obtain them by processing various chromatographies, such as heating, salting a 
fortification of alcohol, ion exchange chromatography, and gel filtration chromato^Shy 
an utoafiltration (UF), etc In addition, since it has thermal stability, in case it blends with 
an eating-and-dnnkmg article, feed, etc. especially, the compound which has a 
sphingosine frame is dealt with extremely, and it is easy to carry out it. Moreover in this 
mvention m order to heighten prevention of the gum disease ^ich makes an active 
pnnciple the compound which has the above-mentioned sphingosine frame, and the 



effectiveness of an improvement agent, the matter more than a kind chosen from calcium 
preparations, vitainin D, and a vitamin K is added. Moreover, in this invention in order 
to heighten the effectiveness of the eating-and-drinking article which blended the 
compound winch has the above-mentioned spliingosine frame, and granted prevention 
and the improvement effect of gum disease, or feed, the matter more than a kind chosen 
fiom calcium preparations, vitamin D, and a vitamin K is added. It is desirable to use the 
good calcium salt of absorptivity as calcium preparations used by this invention for 
example, altliough calcium salts, such as a calcium chloride, a calcium carbonate and a 
calcium lactate, an egg shell, or the calcium content constituent of the cow's milk origin 
can be mentioned. Moreover, it is desirable to blend a component effective in bones such 
as vitamin D and a vitamin K. The compound and operation mechanism which have a 
sphmgosine frame differ from each other, and such calcium preparations and vitamins 
take effect in multiplication to a bone. 
[0007] 

[Embodiment of the Invention] In this invention, prevention and the improvement agent 
of gum disease are prepared by making into an active principle compounds, such as a 
coal chemical product or ceramide which has cow's milk and the sphingosine frame of 
the bovine bram ongm, sphingomyelin, sphingoglycolipid, and ganglioside, the matter 
more than a kmd chosen from calcium preparations, vitamin D, and a vitamin K is added 
turther, and prevention and the improvement agent of gum disease are prepared 
Moreover, in this invention, the eating-and-drinking article or feed which blended 
compounds, such as a coal chemical product or ceramide which has cow's milk and the 
sphingosine firame of the bovine brain origin, sphingomyelin, sphingoglycolipid and 
ganglioside, and granted prevention and the improvement effect of gum disease is 
prepared, the matter more than a kind chosen from calcium preparations, vitamin D and 
a vitamin K is added further, and the eating-and-drinking article or feed which granted 
prevention and the improvement effect of gum disease is prepared. 

[0008] In this invention, gum disease can be prevented and improved by taking in 1 micro 
per one adult day g-lOmg for the compound which has a sphingosine frame in several 
steps. Therefore, what is necessary is just to blend with an eating-and-drinking article or 
teed the compound which has a sphingosine frame so that those amounts can be taken in 
furthermore, the matter more than a kind chosen from calcium preparations vitamin D 
and a vitamin K ~ suitable ******** things can raise prevention and the 'improvement 
ettect of gum disease. In addition, as an eating-and-drinking article, cow's milk a milk 
beverage juice, jelly, a biscuit, a pan, noodles, a sausage, etc. can be mentioned, for 
example. Next, an example and the example of a trial are shown and this invention is 
explained to a detail. 
[0009] 

[The example 1 of reference] Preparation of the ganglioside of tlie cow's milk origin- the 
well-known ganglioside method of preparation (Provisional-Publication-No 63 No - 
369992 official report) It followed and the ganglioside of the cow's milk origin was 
prepared. That is, after making the trypsin of a proteolytic enzyme act on the milk qualitv 
matter contaming ganglioside at 40 degrees C for 15 hours and disassembling protein the 
obtained proteolysis object solution was dialyzed by the film of the molecular weight' 
fractionation 10,000, and the ganglioside quantity content fraction was obtained After 
freeze-drymg tins ganglioside quantity content fraction, it dissolved in the chloroform- 



methanol (1:1) solution, this solution was dipped in anion exchange resin (a DEAE- 
Sephadex acetate mold, Pharmacia manufacture), and ganglioside was made to adsorb 
Next after the chloiofomi-methanoi (1:1) solution washed anion exchange resin 
ganghoside was eluted with the O.IM sodium acetate water-so lution-methanol solution 
And It dialyzed, desalted and freeze-dried, after carrying out reduced pressure hardemng 
by drying of the eluate. Thus, when thin-layer chromatography (the resorcinol method) 
detected the obtained ganglioside fraction (fraction A), it was the ganglioside 
GM3:ganglioside GD3:ganglioside GT 3= 10:90:1. Furthermore, fractionation of the 
fraction A was carried out. namely, chlorofomi-methanol (8:8 (v/v)) a solution - Fraction 
.Hh'"''''"« o ? 7 ^ f'"" (I^trobeads, product made from iatron laboratory) column - 
- adding - 8:2 (v/v) from - 2:8 (v/v) up to - gradient elution was carried out with the 
chloroform-methanol solution, and fractionation was carried out to ganglioside GM3 
fT.l\T' ^nTT GD3 fraction (fraction C), and ganglioside GT3 fraction 

(tiaction D). Thus, when thin-layer chromatography (the resorcinol method) detected 
[001(S ganglioside fraction, purity was 95% or more. 

[The example 2 of reference] Preparation of the__ganglioside of the bovine brain origin- 
the ganglioside of the bovine brain origin was prep"^ridTccording to the ganglioside ' 
method of preparation currently generally performed widely. That is, it exfracts 
imiTiediately after slaughter, after freeze-drying 5kg of bovine brains saved at -20 degrees 
C, It considei^ as coarse powder by the mixer, and it is a methanol. 10 1 In addition it 
heated at 60 degrees C, and was left for 30 minutes, and the fraction containing 
ganglioside was extracted and the filtrate obtained by canying out suction filtration 
n^ediate y was left at -10 degrees C after the extract overnight, and suction filtradon of 
the generated precipitation is carried out quickly, and it is collected ~ after carrying out 
dried ?ht<; tt°ni;7''".T «°«<=entration of the upper layer was carried out, and it freeze- 
dued. Thus the obtained fraction is processed with a silica gel column chromatography 
neutral lipid and sulfatide are separated, and it is 4.87g (fraction E) of gangliosidf 

^'.^?!r% "r^-^Tu^- g^'^gli^^id^ GDla, ganglioside GM 1, ganglioside GDlb, 

ganglioside GTlb, etc. were contained in the obtained fraction E. Furthermore 
fractionation of the fraction E was carried out. Namely, Q-Sepharose To a column, it is a 

t^I^lT^uT r^'^'T ^^^^^^'^ E which dissolved in 500^ 

i ", Chloroform-methanol-water (30:60:8) solution From 3 1 to a chlorofoi-m- 
methanoMM sodium acetate water-solution (30:60:8) solution Gradient elution is carried 
CMTZrl ' ^'ir^'"''"" ''^ ^'""^"^^ of gangliosides GD, ganglioside 

^^.t nn n f ^ T ^^l^ ^^^'^''^^ of gangliosides GD, and one b540 

(fraction I)mg of gangliosides GT were obtained 

[0011] 

[The example 3 of reference] Preparation of the sphingomyelin of the cow's milk origin- 
sphmgomyehn was prepared from cow's milk. Thitii^UFHiethanol 90 1 at 60 degrees 'c 
about this after freeze-drying butter SERAMU 10kg discharged in case butter oil is 
cC/TT " l^^^i^g a room temperature for 12 hours, vacuum 

concentration of Ae supernatant liquid was collected and carried out. and the methanol 
Z tT'' w '° T ?! fn r'"^ precipitation might not mix. It is deionized water 
^ole/r T ^ dissolving, the ultrafiltration was carried out, the low- 

molecular fraction was removed, it freeze-dried and the macromolecule fraction was 



obtained. This macromolecule fraction was 600g and the sphingomycHn content 
contained in this macromolecule fraction was 15.2%. Furthermore, in order to refine 
sphingomyelin, the silica gel column cliromatography refined. Namely, silica gel column 
10 1 Chloroform which dissolved 500g of macromolecule fractions containing 
sphingomyelin; The methanol (9:1) solution was added. And methanol concentration was 
raised gradient elation was carried out, and 37.3g (fraction J) of sphingomyelin fractions 
[OOU] sphingomyelin fraction was 98% or more of purity. 

[The example 4 of reference] Preparation of the ^eramide of the cow's milk origin- 
ceramide was prepared from the ganglioside fraction (fraction A) obtained in the example 
1 of reference. That is, fraction A 20g is received in the acetic-acid buffer solution (pH 
5.5). Endoglycoceramidase(TAKARA SHUZO CO., LTD. make)500U was added and it 
was made to react for 12 hours. After the reaction, the Folch distribution of the reaction 
mixture were earned out, lipid fractions were collected, and the anion-exchange-resin 
column chromatography removed the glycolipid. And an octadecyl silyl column 
chromatography refines a ceramide part, and nitrogen was sprayed and it was made to 
harden by drying. Thus, 6g (fraction K) of ceramide fractions was obtained. This 
ceramide fraction was 98% or more of purity 
[0013] 

[The example 1 of a frial] Osteoclasis depressor effect of the compound which has a 
sphingosine frame; after exfracting the long long bone of the ICR system mouse often 
days after the birth - 20 age in day and removing tissue, the fragment of the bone was 
mechanically carried out in the alpha-MEN solution which contains fetal calf semm 5% 
and all the bone marrow cells containing an osteoclast were obtained On the piece of 
ivory, It is this cell About 2x106 Tlie spot of the cell was earned out with the alpha-MEN 
solution which contains fetal calf serum 5%. It is 50 ng(s)/ml about the compound which 
has a sphingosme frame several hours after. The alpha-MEN solution containing added 
5/0 fetal calf serum was added so that it might become concentration, and it cultivated for 
five days at 37 degrees C under 5% carbon-dioxide existence, and the osteoclasis activity 
ot an osteoclast was investigated. The haematoxylin stain of ivory Kataue's cell was 
removed and carried out after culture, image analysis was carried out with image-analysis 
equipment (PIASLA-555, product made from PIAS), and the number of osteoclasis 
socket (pit) was measured. And the osteoclasis activity (%) defined by the degree type 
was searched for, and osteoclasis depressor effect was evaluated 

osteoclast activity (%) =(number of osteoclasis socket of number of osteoclasis socket/ 
additive-free group) x 100 - in addition as a compound which has a sphingosine frame 
fraction A-K obtained in the examples 1-4 of reference was used. The result is shown in 
Table 1. 

[0014] 
[Table 1] 

jggt sample Osteoclasis activity (%, **SD) 

Fraction A 53.4**7.8 Fraction B 56.5**8.4 Fraction C 46 8**5 7 

Fraction D 67.6**4.5 Fraction E 54.3**7.5 Fraction F 51.5**6.4 Fraction G 57 3**5 l' 

Fraction H 50.6**4.8 Fraction I 65.3**3.4 Fraction J 42.3**4.6 Fraction K 50.5**3.9 

[0015] When cultivated by the culture medium which added the 
compound which has a sphingosine frame, compared with the time of cultivating by the 



additive-free culture medium, osteoclasis is controlled and it has checked that the 
osteoclasis depressor effect excellent in the compound which has a sphingosine frame 
was shown. 
[0016] 

[The example 2 of a trial] After carrying out preliminary breeding of the golden hamster 
of 6 weeks old of evaluations of the amount of fasset osteopenia for one week, under 
anesthesia Suture silk thread for an operation which sterilized to the gingiva of Ml No4 
IS twisted around five-fold. Keyes ** - feed (400 D#2000: Keyes, P.H.and Jordan and 
Aichs. Oral. Biol., vol. 9, pp.377- 1964) The symptoms of gum disease was made shown 
by breeding. Subsequently, these six golden hamsters are divided into each 4 of a control 
group, a fraction A group, a fraction E group, and a fraction J group groups, and a 
fraction A group, a fraction E group, and a fraction J group are [ two days and ] each 
fraction. 4microg Treatment which dips the inside of the oral cavity continuously for 
about 10 minutes with the test fluid diluted suitably was performed. After carrying out 
fixed inflow for about 20 minutes using the four-week back of treatment initiation and a 
2.5% glutaraldehyde solution (pH 7.4), mandible both sides were extracted. After fixing 
with evaluation of the amount of fasset osteopenia, and a 2.5% glutaraldehyde solution, 
soft-X-ray photography was carried out, using image-analysis equipment (PIASLA-555 
product made from PIAS), the enamel cement boundary of the Ml neighborhood and the 
area between the fasset zeniths were measured, and the photograph was evaluated as an 
amount of fasset osteopenia. The result is shown in Table 2 
[0017] 
[Table 2] 

^ fraction Contrast A E J 

reduction area (mm2) Four days 0.31 0.16 *0. 18 * 0.15 * Seven days 0 98 

0.53 * 0.58 * 0.47 * * They are those with a significant 

difference to a control group. (P< 0.05) [0018] As shown in Table 2, the golden hamster 
of a fraction A group, a fraction E group, and a fraction J group was understood that the 
amount of fasset osteopenia is intentionally low clearly compared with the confrol group 
The compound which has a sphingosine frame controlled fasset osteopenia, and this 
showed that effectiveness was in prevention of gum disease, in addition, this 
effectiveness ~ concentration - it also turned out that it is anaclitic 
[0019] 

[Example 1] Manufacture of a drink; ganglioside 0.00005 of the cow's milk origin in Ihe 
raw material of combination of Table 3 Weight % and vitamin D 200IU were added it 
mixed, the container was filled up, it heat-sterilized, and the drink which granted 
prevention and the improvement effect of gum disease was manufactured 
[0020] 
[Table 3] 

— — mixed isomerism-ized sugar 15.0 (% of the weight) 

Fruit juice 10.0 citric acids 0.5 perfume 0.1 calcium 0.5 water 73 9 

[0021] 

[Example 2] Manufacture of a tablet; 0.0001 % of the weight of gangliosides, vitamin D 
of the cow's milk origin in the raw material of combination of Table 4 200IU was added 
It mixed, pressurization molding was carried out, and the tablet which granted prevention 
and the improvement effect of gum disease was manufactured. 



[0022] 
[Table 4] 

Hydrated crystal grape sugar 93.5 (% of the weight) 

Calcium 5.0 Sugar ester 1 .0 Perfume 0.5 [0023] 

[Example 3] Manufacture of a biscuit; ganglioside 0.00001 of the bovine brain origin in 
the raw material of combination of Table 5 Weight % was added and it mixed, and after 
creatmg and casting dough, calcining was carried out and the biscuit which granted 
prevention and the improvement effect of gum disease was manufactured 
[0024] 
[Table 5] 

wheat flour 50.0 (% of the weight) 

Sugar 20.0 salt 0.5 margarine 12.5 eggs 12.5 water 3.7 sodium hydrogencarbonates 0 1 

ammonmm bicarbonates 0.2 calcium carbonates 0.5 [0025] 

[Example 4] Manufacture of jelly; sphingomyelin 0.00001 of the cow's milk origin in the 
raw material of combination of Table 6 After having added weight %, mixing and filling 
up a container, it heat-sterilized and the jelly which granted prevention and the 
improvement effect of gum disease was manufactured 
[0026] 
[Table 6] 

Pruit sugar 20.0 (% of the weight) 

Granulated sugar 15.0 Starch syrup 5.0 Agar 1.0 Perfume 0.1 Calcium 0 1 Water 58 8 

[0027] 

[Example 5] Manufacture of process cheese; 0.0001 % of the weight of gangliosides of 

the cow's mjlk origin was added to the raw material of combination of Table 7 and it 

mixed. It emulsified at the emulsification temperature of 85 degrees C, and the process 

cheese which granted prevention and the improvement effect of gum disease was 

manufactured. 

[0028] 

[Table 7] 

Gouda 43.0 (% of the weight) 

Cheddar cheese 43.5 sodium citrates Calcium of the 2.0 cow's-milk origin 1 0 water 10 5- 
^ [0029] 

[Example 6] After heat-sterilizing for 20 minutes at 90 degrees C to a skimmilk 12% the 
Lactobacillus DERUBURUKKI subspecies bulgaricus (L. delbrueckii subsp.bulgaric'us) 
and Streptococcus thermophilus (S. thermophilus) were inoculated, respectively, and two 
kinds of starter cultures were acquired. And it is the ganglioside 0.00001 of the bovine 
brain ongin in the raw material of combination of Table 8, using as a principal 
component the yogurt mix which makes cow's milk a subject. After adding weight % and 
mixing, fermentation cooling was performed according to the conventional method and 
the yogurt which granted prevention and the improvement effect of gum disease was 
manufactured. 
[0030] 
[Table 8] 

yogurt mix 97.0 (% of the weight) 

Culture (L. bulgaricus) 1.5 cultures (S. thermophilus) 1.5 [0031] 

[Example 7] Manufacture of dog food; 0.0002 % of the weight of gangliosides of the 



cow's milk origin was added to the raw material of combination of Table 9, it mixed and 
the dog food (feed for dog breeding) which granted prevention and the improvement 
effect of gum disease was manufactured. 
[0032] 
[Table 9] 

soybean cake 12.0 (% of the weight) 

SkimjTiilk powder 14.0 soybean oil 4.0 com oil 2.0 palm oil 28.0 amylum maydis 15 0 

wheat flour 9.0 wheat bran 2.0 vitamin mixture 9.0 mineral mixture 2 0 celluloses 3 0 

[0033] 

[Example 8] Manufacture of a tooth paste; the container was filled up with the cream 
which added 0.0002 % of the weight of sphingomyelins of the cow's milk origin to the 
raw material of combination shown in Table 10, and was mixed, and prevention of gum 
disease and the tooth paste for an improvement were manufactured 
[0034] 
[Table 10] 

A glycerol 70.0 (% of the weight) Silicon dioxide 20.0 Xanthan 
gum 1.0 MINTOFUREBA 1.0 Titanium dioxide 0.7 Sodium fluoride 0.3 Distilled water 
7.0 [0035] 

[Example 9] Manufacture of a coUutoiy; 0.0001 % of the weight of sphingomyelins of 
the cow's milk ongin was added to the raw material of combination shown in Table 1 1 
and prevention of gum disease and the collutory for an improvement were manufactured 
[0036] 
[Table 11] 

- Ethanol 8.0 (% of the weight) Perfume 1.0 Sorbitol 5.0 Propylene 
glycol 5.0 Distilled water 81 .0 [0037] 

[Example 10] Manufacture of gum; the gum base was dissolved in water, 0.0002 % of the 
weiglit of gangliosides of the cow's milk origin was added to the raw material of 
combination shown in Table 12, after mixed churning, it fabricated and prevention of 
gum disease and the gum for an improvement were manufactured 
[0038] 
[Table 12] 

gum base 20.0 Com syrup (% of the weight) 10.0 glucose and 1 

hydrate 10.0 lactoses 5.0 glycerols 5.0 water 50.0 [0039] 

[Effect of the Invention] Prevention and the improvement agent of gum disease can be 
offered by making into an active principle the compound which has sphingosine frames 
such as ceranude, sphingomyelin, sphingoglycolipid, and ganglioside. Moreover the 
eatmg-and-drinking article or feed which granted prevention and the improvement effect 
of gum disease can be offered by blending the compound which has sphingosine frames 
si^h as ceramide. sphingomyelin, sphingoglycolipid, and ganglioside. Furthermore each 
effectiveness can be heightened adding calcium preparations, vitamin D, and a vita^n K 
to the above-mentioned prevention and the above-mentioned improvement agent of gum 
disease, or by adding calcium preparations, vitamin D, and a vitamin K to the eating-and- 
drmkmg article or feed which granted the above-mentioned prevention and the above- 
mentioned improvement effect of gum disease. 
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ii (UF) '^J:if(D^m^rro:z.t\zX.^n^z.tt^X^ 

So ^y -o^^^^-w^^rm-r^it^m^^^m 
1sa6xij«VNb^v\ *yh. ;z^^0^x(i. ±^\^tzy^y 

^i^^>vRxj^Yfi$f^iyK:^^(^mii:n^-m}^±(D 

^W^M^^o t.fz. :$^mmxi^. ±.m\^fzy^y^>::i 
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-To 

[0 0 0 7] 

\.xmmm(o^^^iBLXf^m^^^m.^ vtimis^y.\tm 

[0 0 0 8] :4s:^^tc^o^/^T^i. ^ :7 

So 

[0 0 0 9] 

[#%^J1] ^?Ld&^c7);^:/i/y :^v^K<:oi^® ; <2^^co 
:^:/i/y:^v'Kp$^^fe (4^PBg 63~369992-§-^^) {Ct^^ 

y-:y>^^4ox:xi5mrmm^'^xm&m^^mvrz'^. 



(1:1) mWiZ^mmX^. ^(^mW-kn.^ 
:^^^MlB(DEAE-SephadexTir7^— h^, VrfV^^/T 
*tSi) t-ii?d^LT. ;^>^i5^y:^v- K<£rP^«$-^fCo »: 

(1:1) ^?^r-i5fei^byh^. 0. lMg^^:M^ y i^^AtK® 
my^tio :i(0^o^::\^XW^Htc:^>'^}):tiyh*m^ 

y^>-KGD3 : :^>'i/y;?f-v^KGT3=10:90: IT* 

it.;VJ>.-:^^ J^;X. (8 : 8 (v/v))^^^{Cil|5>A^S^^ 

v^yj^^y/U- (-Yrhntf— X. iatron laboratory 
aSl) :«7^i^{C^j!jOUr. 8 : 2 (v/v) 2 : 8 (v/ 
v) ^^(7)^^ n — pi ^ y — /u^^-e>/^v^jn> 

h^mu. ;?^>'i/y:^i/KGM3iij:9' (iij^^B) . 
i5^y::d-->KGD3®5> (H^C) ^Of:^^^ y ^i/ KG 
T3M^ (ili5>D) Jc^MUfCo rcoj; 9t:iLT#^tL 
fc^:^/^^^y::^^v'K^i^3^^^i£^i^a•^ h>/^>^^^ (u 

[0 0 10] 

[#%^J2] 4^i3eiS5t5c^;«f>^>>'y :3^v'Kc^)pl!J ; — ^(c 

^c^;^/^^i/y;d-v'K^pjML;rc„ -T/^t^-b. ^^lil^lc 

fc^. ^^i^-Tmv>^^^<J: 10 1 ^^D 

;tr60^lciJD^UT305>SJcSL. y :^v' K^r^tp 

f^^-io^-c-^i^cgbfco ^bx. ^^Ufciti©^^ 

-?-< S^^liiil^LTlHlliRL. Folch^^gBLfc^. -^Oi^ 

iii5^^ixy ^/u;^ ^ a h :7 ^ — -c^OjSU 
^t4Ma^t;5;^/v:7r^K^5>ISL. ;;?f v^y ^^-v- 

K®^ (U^^-E) 4.87g ^#fCo Z.<D^o\^\.Xmhfh 
feM^^Eicfi:, ;^>'i/y :^VKGDla. y K 

GMl, ;^f>'i/y KGDlb. :^>'i/ y :?hv' KGTlb 

Q-Sepharose ^ n n /J^/i^A — ^ ^ y — 

/W—tK (30 : 60 : 8) 500mllC^^ LfcPU^^-E 

*DbT. ^c2C2 2^yWA-;^^y— /L-tK (30:60: 8) 
3 na/^/wA-p^ i5^y'-y^-4MR^':h h y 

[^'ATK^f^ (30:60: 8) ^WL 3 1*^^^/^ v^^>- h 
^mi-. :^>^^y KGDla (iij5^F) 1, 220mg. 
i/y:^>KGMl (®5>G)102mg. if:y^V:^->h*GD 
lb (iij5>H)451mg. ;</^^^y:^i/KGTlb 1)540 
ing^^fCo 
[0 0 11] 
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^5?/— (9:1) ^fd^^^;?]OL.fCo ^LT. ^ 7 - 
[0 0 12] 

OglC^ LT Endoglycoceramidase (^©itttM) 500U$r 



-fe:^:^ K®5> m^K) eg^^tfco r co-try^ KU^fi 
[00131 

XlO^ 0^^^5%4^fl^i^jk^^^tpa-MEN^?^T 
^b^i^^50ng/ml c0^gS<i: J: P JcS^^JD bTt 5 %^J!^ 

-<fco ^^}^±.<Dmf^^mm\^x-^'^ Y^^^]) 

ili^^tffSlg (PIASLA-555. PI 

;^Lfco -^eu-c, 3s>:^-c?:^^$tvs#siiix?£i4 (%) ^ 
m xloo 

^y^>'::riy>"W^^^'t^it^!S^t\^xn. # 

1 

[0 0 14] 
[^1] 





(%, ±SD) 




53.4±7. 8 




56. 5±8. 4 




46.8±5. 7 




67.6±4.5 




54. 3±7. 5 




51.5±6.4 




57.3±5.1 




50.6±4.8 


M^I 


65. 3±3.4 




42. 3±4. 6 




50.5±3,9 



[0 015] ^ i^^->:^'W^^m'r^it^(^^mm 
^x. 'W^Aii^:^mm^ri.x$5fo. :^y^>=f>^>^'W^^ 

[0 0 16] 



-^m^ No4^5fi(c:«#rt-H-T. Keyes h(Dmmm200 
0:Keyes, P. H. and Jordan, Archs. Oral. Biol. , vol. 
9, pp. 377-400, 1964) -C^Wi"^ CI iC J: 0 

#]U5> 4m g ^mmc^9ii.fcummxaf^p^t:mio^ 

2.5%i//W^/wr/l-rt K@^?R(pH 7,4)^m\f^Xm20^ 
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^x^^ij^bT. '^M^mmmmm (p i asl 

A-5 5 5. PIASttSi) MlM3£(D:x^p< 



[0017] 
1^21 















A 


E 


J 


7 0 


0. 31 
0. 98 


0. 16 * 
0. 53 * 


0. 18 * 
0. 58 * 


0. 15 * 
0.47 * 



* ^mm^n\.X^Mmh^ (P<;0.05) 

[0 0 181 i^2ic:^i-j:9(c. m^Am. ®:^E»^ m.-^mmtm 

it. 

[0 0 191 

(T);^/^-/!; KO. 00005 5 >^D200IU 

[0 0 2 01 

[^31 [^41 



15.0 (1 
10.0 

0.5 

0. 1 

0.5 
73.9 



1:%) 



[00 2 11 

(D:^iyy^):^i^ KO. 0001j|ft%^TJ?tf ^ ^: :/D. .200IU$r 
[0 0 2 21 





93.5 




5.0 




1.0 




0.5 





[0 0 2 31 

3 1 hojKj^ ; ^ 5 (r:>m^<omm^^ 

m^^(D:^:yy^)^^^ Ko.ooooi mM.Vo^mK.xm^V. 
TKl^^f^^b. ^MUfcm> ^^V^J^L.T. #i^^<7)^ 

[0 0 2 41 
[^51 



50.0 (fia%) 

20.0 
0.5 
12.5 
12.5 



3.7 
0.1 
0.2 
0.5 



[0 0 2 51 

5l5(0>«i':7>f :x=/^aii; :/o. 00001 m^Vo^MTLxm-^ 

[0 0 2 6] 
[^6] 



20.0 

15.0 
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10 0 2 7] 







[0 0 2 8] 




[^7] 






43.0 {mm%) 




43,5 




2.0 




1.0 




10.5 



[0 0 2 9] 

immm e ] i2%j35i5ifL(c9o^T'205>r^^p^^ii ufc 

X • y/U;^ ]) ^ -X (L. delbruecki i subsp. bulgar icus) JSi 
U^;^ hU':7^h=i:y;«7;^ • ^ ^V-;;^ (S. thermophi lu 

:^->Ko. 00001 mm%=tii\i^xm^i.tz^. mmc^-^ 

[0 0 3 0] 
[^8] 



B--i^/U h^iy^:^ 97. 0 

^^i^ (L. bulgaricus) 1. 5 



[0 0 3 5] 

{Z^%m^<D:^7^>^dt^=cL]) :yO, 0001fifl:%JS:J!jDx.-C 



5.0 
1.0 
0. 1 
0. 1 
58.8 



tff^ifel (S. thermophilus) 1. 5 



[0 0 3 1] 

^?L^^O;?/>^^y KO. 0002II»%^J[jP;tTjli'^ 

10 0 3 2] 
[^9] 





12.0 




14.0 




4.0 




2.0 




28.0 




15.0 




9.0 




2.0 




9.0 




2.0 




3.0 



[0 0 33] 

\mMm 8 ] mm^n<r>w^ ; ^ 1 0 tc:^-t-ia'&omjfsf. 

{^4^?L*^<^;^ :7 ^ >'rf ^ m y ^^o. 0002ma%^^P;^T 

[0 0 34] 
[^10] 



70.0 
20.0 
1.0 
1.0 
0.7 
0.3 
7.0 



[0 0 3 6] 
[^1 1] 



8.0 
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1.0 
5.0 
5.0 
81.0 



[0 0 3 71 

mi 2 {C7jk'tm'B-(ommc^%^^(D:tfiy^ y ko. 

[0 0 3 81 
[-^1 21 



itfM.^—:^ 20.0 (S4%) 

— Wn-/:/ 10.0 

v^^:^;:^ ho— ;^ - iTKfP^fe; 10.0 
h—:^ 5.0 
ii^y-fey^' 5.0 

tK 50.0 



[0 0 3 91 

V^i'MiS. ::^Vi/y:^iy hVcCif<7)7^:7H' v=^V>'#*& 



:7a >- V-<—V^<Dm.^ 

(51) Int. CL fiSiJia# F I (^%) 

A 6 1 P 1/02 A 6 1 P 1/02 

19/00 19/00 

(72)^e;!# JUJi F^5'-A(#%) 4B018 LB08 MD04 MD09 MD23 MD52 

*3£J^Jl|ISmj^5B204 - 5 ME09 MF02 

(72)^1^^ 4C083 AA112 AB172 AB242 AB312 

^Si^^^lijrfiM^lJij 2 - 8 - 9 y =3—:^- AB322 AB472 AC102 AC122 

ffSfeUJ'^:^v^3 ^^406 AC132 AC302 AC641 AD192 

AD212 AD222 AD352 AD391 
AD571 AD572 CC41 DD15 
DD21 DD22 DD23 DD27 DD41 
EE33 

4C086 AAOl AA02 DA42 EA05 EA06 
MAOl MA04 MA52 NA14 ZA67 

ZC71 

4C206 AAOl AA02 FA03 GA23 GA25 
MAOl MA04 MA72 NA14 ZA67 
ZC61 
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